Aims: The management of a chronic disease is challenging during the transition to adulthood. This study examined the follow-up status, glycated haemoglobin (HbA1c) and complication rates in 18-23 year olds with type 1 diabetes mellitus in the Royal Infirmary Edinburgh (RIE) and Roodlands Hospital, Haddington (RHH). Methods: Subjects were identified by date of birth using Scottish Care Information -Diabetes Collaboration. Follow-up status, median HbA 1c, albumin:creatinine ratio, and complications were recorded for the last year of adolescent follow-up and years 1-5 from transition. Results: 100 subjects were studied; 77 from RIE (39 female) and 23 from RHH (7 female). RIE and RHH respectively lost 20.8% and 34.8% to follow-up. Median HbA1c at RIE fell from 85 mmol/mol to 77 mmol/mol by year 4 and, at RHH, from 79 mmol/mol to 65 mmol/mol by year 4. These HbA1c changes were potentially driven by patients lost to followup, who had higher baseline HbA1c (RIE: 91 mmol/mol; RHH: 90 mmol/mol). 12 patients had microalbuminuria after transition to adult care. Retinopathy was recorded in 36% at year 5. There were 0.23 diabetes-related hospital admissions per subject per year and no recorded deaths. Conclusions: High losses to follow-up are worrying. Those with higher HbA1c appear most at risk. Complication and admission rates are high, underlining the importance of engagement with patients during transition. Br J Diabetes Vasc Dis 2015;15:70-74 
Introduction
Adolescence is a period of physical, emotional and social change. Type 1 diabetes is commonly diagnosed in childhood 1 so that those affected face adolescence with the added stress of managing a chronic condition. The risk of poor control, disengagement with services and developing complications is greater at this time and services must provide appropriate support. 2, 3 The differences in approach between paediatric and adult services can be problematic. While growing up and taking on responsibility is a gradual process, the change from family-focused paediatric care to self management in the adult clinic can be more sudden. Most centres offer transition clinics to help navigate this change.
Both NICE and SIGN advise a structured transition with involvement of adult and paediatric services. 4, 5 The RCPE "Think Transition" document highlights issues with chronic disease management during transition. 6 The SSGCDY surveyed current transition services in NHS boards across Scotland (Table 1) . 6 In Lothian, the diabetes transition clinics are run jointly by paediatric and adult teams. Clinics offer 3-monthly follow-up as standard, with 6-weekly follow-up when needed. A dedicated DSN is attached to the clinics and appointments are offered repeatedly despite non-attendance. Adult services differ between sites. The RIE runs five diabetes clinics per week and treats over 1500 adults with type 1 diabetes, with standard follow-up appointments every 6-7 months at the time of this study. RHH in East Lothian holds a diabetes clinic twice weekly, with 230 adults with type 1 diabetes, and can accommodate 4-monthly followup appointments if necessary. No further routine appointments are sent after two consecutive missed clinics, but the patient's GP is informed and the patient is also usually written to directly to encourage re-engagement.
NHS Lothian follows accepted guidance during adolescence, but there is currently no dedicated service for those who have recently transitioned from the adolescent clinic. The transition from childhood to young adulthood does not cease at the age of 18 and the risk of disengagement continues beyond this age. We wished to study the follow-up and outcome data from patients in the first few years after transition to assess whether this should be a focus for future service development.
Aims
The primary aim of this study of transition was to examine the following outcomes: the proportion of patients under active follow-up; HbA1c; the prevalence of microvascular complications; and the number of hospital admissions. Comparing the above parameters between the RIE and RHH clinics, given the different frequency of follow-up in their respective adult clinics, was a secondary study aim.
We also set out to study the following outcomes in those who became pregnant during the study period: booking HbA1c; pregnancy outcome; documentation of contraception advice; preconception folic acid treatment.
Methods
This was a retrospective cohort study conducted in 2012, using participants identified from the SCI-DC network at RIE and RHH. Inclusion criteria were type 1 diabetes and date of birth between August 1 1989 and August 1 1994. Participants with less than 12 months of adolescent clinic data and those who had not yet attended an adult clinic were excluded from the study. Followup status was recorded as "current" if the last clinic appointment had been kept; "lost to follow-up" if non-attendance had continued for >12 months and two appointments were missed; and "moved away" if this reason was recorded for non-attendance.
Median HbA1c was calculated for the final year of adolescent clinic attendance and annually thereafter for up to 5 years of adult clinic follow-up. ACR and retinopathy screening results were recorded pre-and post-transition, using the most recent result. Hospital admission and mortality data were obtained for all patients, regardless of follow-up status, from hospital computerised records (TRAKCare ® ). The reason for admission was obtained from discharge letters.
Pregnancy data collected from SCI-DC and TRAKCare ® included booking HbA1c, folic acid prescription and outcome of pregnancy. A review of previous letters was undertaken to examine documentation of pre-conception advice.
Results
Although 205 patients met age criteria, only 100 (77 from RIE; 23 from RHH) were eligible for inclusion. Follow-up data were available for between 1 and 5 years at both sites with mean follow-up of 2.5 years at RIE and 2.6 years at RHH.
Of the 89 excluded RIE patients, 64% had moved to Edinburgh from outside Lothian and 23% were diagnosed in adulthood, so that no adolescent data were available. For 8% seen at both RIE and RHH, data were recorded at the site of the most recent clinic attended. A further 2% had not yet attended adult services, 2% never attended clinic and 1% remained in adolescent care due to complex needs. Of the 16 excluded RHH patients, 38% were diagnosed at age >18 years, 19% were still in transition, 6% had moved from elsewhere and another 6% remained in adolescent care due to complex needs. The final 31% were analysed in the RIE group due to contact with both sites.
Follow-up status
At RIE, 20.8% were lost to follow-up with 3.9% recorded as "moved away". RHH had no patients moving away and 34.8% were lost to follow-up (Figure 1 ).
Glycaemic control
Median (range) HbA1c at RIE fell from 85 (52-138) mmol/mol in the adolescent clinic to 77 (48-121) mmol/mol at year 4 of adult follow-up (Table 2) . Similarly, RHH patients had a median (range) HbA1c of 79 (58-111) mmol/mol in the adolescent clinic which (Table 3) . Median HbA1c fell from 83 mmol/mol to 68 mmol/mol at year 5 in those remaining under follow-up at RIE. Patients who were lost to follow-up had higher baseline median HbA1c (91 mmol/mol), falling to 85 mmol/mol at year 4. In a similar analysis at RHH, current patients' median HbA1c fell from 75 mmol/mol to 65 mmol/mol at year 4. Those lost to follow-up had a median baseline HbA1c of 90 mmol/mol which peaked at 101 mmol/mol at year 3. Numbers fell each year from adolescence and no data were available for those lost to follow-up at years 4 and 5 at RHH, and year 5 at RIE.
Microvascular complications
Microalbuminuria was recorded in 11 (14.2%) adolescents at RIE Table 2 Glycaemic control from adolescent to adult clinic, Royal Infirmary Edinburgh and one (4.3%) at RHH. After transition, nine (11.7%) RIE patients and two more RHH patients had persistent microalbuminuria. Retinopathy was established in 22% of adolescents at both sites and 36% had changes identified on screening in the first 5 years after transition (Figure 2 ).
Hospital admissions
There were 55 diabetes-related admissions involving 23 patients in the RIE cohort; 56% of admissions were for DKA and 25% were for hyperglycaemia and gastrointestinal upset. One patient was admitted with a Charcot foot and the remainder presented with hypoglycaemia. About one-fifth (21.8%) of admissions involved patients who were lost to follow-up. Four admissions among RHH patients were all for DKA; three involved patients not attending clinic. No deaths were recorded. Overall there were 0.23 diabetes-related admissions per subject per year.
Pregnancy
Eight patients across either site became pregnant and delivered healthy babies, but two of these patients also had a miscarriage. Pre-conception advice was documented in 62.5% of cases but only one patient took pre-conceptual folic acid. Median (range) booking HbA1c was 89 (50-111) mmol/mol.
Discussion
The results of this study give a stark reminder of the risks faced by young adults with type 1 diabetes. Worryingly, a fifth of RIE patients and over a third of RHH patients were not under active follow-up just 5 years after transition. Median HbA1c appeared to improve each year after transition; however, analysis of HbA1c according to follow-up status revealed a different pattern: those lost to follow-up had a higher baseline HbA1c, which remained poor, while HbA1c gradually improved at both sites in those under regular review. A number of patients were excluded because of incomplete data, largely associated with young adults starting higher education or employment at RIE (there was less movement of patients at RHH, consistent with its more rural setting). Microvascular complications were prevalent at a young age, suggesting that loss to follow-up may contribute to significant morbidity in early adulthood. Hospital admissions were significant with a high proportion of DKA. Admissions in those lost to follow-up should provide an opportunity to re-engage with the service. It is worrying that one patient developed a Charcot foot at this stage.
Pre-conception advice was only documented in 62.5% of pregnancies. Adherence to folic acid supplementation was poor and median booking HbA1c was high, suggesting that these pregnancies were probably unplanned. Pregnancy advice needs to be consistently delivered to all females of childbearing age with type 1 diabetes.
Conclusions
A significant proportion of young people with type 1 diabetes Values are total number of patients in each group
Key message
• Young adults with type 1 diabetes are at risk of early complications and loss to follow-up after moving from adolescent to adult care lose contact with health services at a time when control may deteriorate and complications may develop. There are multiple complex reasons for this disengagement, but one factor may be the change in management style from paediatric to adult care at a time when patients may not be ready to self-care independently. In Lothian, we are examining options to increase engagement with the service, including use of online resources and opportunistic reviews by our in-patient diabetes and liaison psychiatry teams during acute admissions. Emphasis must be given to advice on contraception. Furthermore, specific clinics are being established for patients who have recently moved from the adolescent clinic with input from a dedicated DSN for young adults. We will re-audit this service in 2-3 years.
